We consider the space of all finitely additive measures of bounded variation. The family of all measurable sets is an algebra. Consider a non-atomic non-negative measure λ. It is shown that the set of all step functions (and the set of all uniform limits of ones) such that λ-integrals equal to the unit allows an embedding into the compact set in the form of an everywhere dense subset. This compact set is the unit ball of weakly absolutely continuous measures with respect to λ. In this case the ball equals the weak-star closure of the unit sphere of such measures.
In this paper we showed that the set of all step functions such that λ-integrals equal to the unit admits an embedding into the compact set in the form of an everywhere dense subset. This result is useful for developing of extensions constructions for control problems with impulse constraints and for the analysis of the asymptotic equivalence of different types of constraints relaxations; see [1] [2] [3] [4] [5] [6] . The paper gives an example such that the proposed everywhere dense embedding is not possible for the measure with atom.
We introduce the following notations and definitions. If X is a set, then Fin(X) is the family of all finite subsets of X. If (X, τ ) is a topological space and A ⊂ X, then τ | A denotes the topology on A induced from (X, τ ). Let E be a non-empty set, L be an algebra of subsets of E. By B 0 (E, L) we denote the set of all (real-valued) L-step functions; B(E, L) is the set of all uniform limits of sequences from B 0 (E, L) (see [1, p. 1055] ). By w * λ we denote an indefinite λ-integral (see [1, p. 1112-1113] ) of w, w ∈ B(E, L). Let A(L) denote the set of all FAM of bounded total variation. If η ∈ A(L), then by v η we denote variation of η as the function of sets; see [7, p.97 
Let τ * (L) denote weakstar topology on A(L) and τ 0 (L) denote a topology of the Tikhonov product of copies of topological spaces (R, τ ∂ ) with the index set L where τ ∂ is the discrete topology on R. For any bounded (in strong norm) set H, H ⊂ A(L), we have that (see [1, (15.11 
We recall the neighborhood bases in (
where
In (4) 
Let λ be a non-negative FAM on L. By definition, put
Note that S and C are the unit sphere and unit ball of WAC FAM w.r.t. λ.
Theorem 1. If λ is non-atomic, then
Since C is closed set w.r.t. τ * (L), it is easy to prove that
It remains to prove that C ⊂ A. Fix μ from C; v μ (E) ≤ 1. By D we denote the family of all unordered finite partitions of E by sets from L. Let ≺ be the binary relation in
is a non-empty directed set; see [1, (15.24) ]. We define p μ by the rule (see the remark)
and, using the axiom of choice, a mapping c :
The second and third 'step' is fictitious and does not contribute to the value of ( 
Then L is the minimal algebra generated by the semi algebra of all right-open intervals. Let λ denote the trace on L of the Dirac measure δ1
and [
We introduce the set that generates the specific version of A
We consider one open weak-star neighborhood of μ (see (3)):
Note that μ(E) = and |(u * λ) E | = 1 ∀u ∈ F. If f in F, then f * λ / ∈ M. Thus a net (with values in {f * λ : f ∈ F}) converging to μ does not exist. 2 In conclusion, we note that the cases of non-atomic measure (see λ in Theorem 1) are usual for control problems. In such cases the sets A, B may correspond to the condition to consume all available fuel. This condition is quite common in space navigation problems. The results can be used in the extensions constructions of control problems with impulse constraints. Namely, the paper allows generalization of results obtained in [4] [5] [6] .
